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(54) BODY FAT METER WITH STATURE MEASURING INSTRUMENT 



(57) An improved body-fat measuring apparatus for 
measuring in-vivo impedance and computing body-fat 
quantity can obtain accurate and stable in-vivo imped- 
ance even if hand electrodes are used for the measure- 
ment. The apparatus includes a body-height measuring 
device having a footstool on which a examinee mounts, 
a measuring terminal to contact with the top of exami 
nee's head, and a cursor movable in upward and down 
ward direction with holding said measuring terminal, 
and also includes in-vivo impedance measuring elec- 
trodes integrated with said cursor, wherein said measur 
ing electrodes are located at a height approximately 
corresponding to the examinee's shoulder as said 
measuring terminal of said body-height measuring 
device contacts with the top of examinee's head so that 
the angle between torso region and arm region of an 
examinee becomes approximately right angle when the 
examinee grasps said measuring electrodes. 
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Disclosure of Invention 




[0001] The present invention relates to a body-fat 
measuring apparatus measuring in-vivo impedance and 
computing body-fat quantity, more especially to a body- 
fat measuring apparatus equipped with a body-height 
measuring device. 

Background Art 

[0002] In the conventional way for a body-fat meas- 
uring apparatus for measuring in-vivo impedance and 
computing body fat quantity many measuring devices 
are proposed such as a device using a body-weight 
measuring device and hand/foot electrodes disclosed in 
Japanese Patent Publication No. 5-49050 and Japanese 
Laid-Open Publication No. 7-12635, a device using 
movable hand electrodes disclosed in Japanese Patent 
Publication No.7-51242, a device using a body-weight 
measuring device and foot electrodes with a body- 
height measuring device disclosed in Japanese Patent 
Laid-Open Publication No.7-100122. 
[0003] When examinee's in-vivo impedance is 
measured by hand electrodes, it needs to keep exami- 
nee's arm region approximately at right angle to his/her 
torso region so as to obtain a measurement value sta- 
bly, and also needs to keep the angle same in each 
measurement especially for assuring the same meas- 
ured quantity for every measurements. Accordingly, in 
the body-fat value measuring devices using hand elec- 
trodes, it is conventionally suggested to secure the hand 
electrode elements at a predetermined position, such 
as Japanese Laid-Open Publication No. 7-12635, or to 
keep examinee's arm region at right angle to his/her 
torso region himself/herself by examinee's visual adjust- 
ment, such as Japanese Patent Publication No.7- 
51242. However, in a type of device that the electrode 
elements are secured at a predetermined position, the 
device is not capable of adjusting difference in exami- 
nee's body height so that the difference in angle 
between torso region and arm region may be extremely 
increased to result in making a measured value incor- 
rect upon some examinees' measurement. On the 
other, in case that examinee identifies and keeps being 
in right angle by examinee's visual adjustment, the 
angle is changed in each measurement to result in mak- 
ing a measured value unstable. 
[0004] It is accordingly an object of the present 
invention to solve the above problem and to provide a 
device capable to obtain accurate and stable in-vivo 
impedance with hand electrodes, and also to provide a 
device for effectively utilizing in-vivo impedance meas- 
ured accurately with the hand electrodes. 



[0005] For solving the above problem, the present 
invention provide a body-height measuring device 

5 including a footstool on which a examinee mounts, a 
measuring terminal to contact with the top of exami- 
nee's head, and a cursor movable in upward and down- 
ward direction with holding the measuring terminal, and 
also provide in-vivo impedance measuring electrodes 

10 integrated with the cursor, whereby the measuring elec- 
trodes can be located at the same position in each 
measurement. 

[0006] Furthermore, the in-vivo impedance meas- 
uring electrodes integrated with the cursor are located 

is at a height approximately corresponding to the exami- 
nee's shoulder as the measuring terminal contacts with 
the top of examinee's head, whereby the angle between 
torso region and arm region of an examinee may be 
approximately right angle when the examinee grasps 

20 the measuring electrodes, in most case. 

[0007] Examinee's body-height has wide differ- 
ence. Since the difference between examinees in shoul- 
der height is approximately equal to the difference of 
their body-height, it is assumable that the difference in 

25 shoulder height is a few ten centimeters. Thereto, the 
difference in height from shoulder to top of head is con- 
siderably smaller than the difference in body-height, and 
its individual difference is a few centimeters. 
[0008] If the body-height measuring terminal of the 

30 body-height measuring device is contacted with top of 
head, the hand electrodes is set up so as to be located 
at shoulder height of a person who is average in body 
height so that an angle between arm region and torso 
region may become approximately right angle when 

35 most examinees grasp the hand electrodes, and the 
hand electrodes may be always set up to the same 
angle in every measurements when the examinee is a 
same person. 

[0009] According to another aspect of the present 

40 invention, the apparatus of the present invention further 
comprises foot electrodes to contact with bottom of an 
examinee's foot when he/she mounts on the footstool 
used for body-height measurement, wherein high-fre- 
quency current applying paths and potential difference 

45 measuring areas are switched over by a controller to 
collect useful data for computing such as quantity of fat 
in each of the measuring areas. 
[0010] According to further aspect of the present 
invention, a platform of a body-weight measuring device 

so is used as the footstool in order to enable a single appa- 
ratus to measure body-height, in-vivo impedance, and 
body-weight by a series of operations. 
[0011] As the result, the present invention will pro- 
vide an improved apparatus to collect all of body-height, 

55 body-weight, and in-vivo impedance, that result from in- 
vivo impedance measurement and are included among 
factors such as examinee's sex, age, body-height, 
body-weight, and in-vivo impedance, conventionally 
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applied to an arithmetic expression for computing a 
body-fat quantity, by a series of operations of a single 
device. 

[0012] With reference to the accompanying draw- 
ings, a preferred embodiment of the present invention 5 
will be described in detail. 

Brief Description of the Drawing 

[0013] 

FIG.1 is a perspective view illustrating the body-fat 
measuring apparatus equipped with a body-height 
measuring device showing as an embodiment 
according to the present invention. 
FIG.2 is a block diagram illustrating an example of 
the circuitry of the body-fat measuring apparatus 
equipped with a body-height measuring device 
shown in Fig.1. 

Best Mode for Carrying out the Invention 

[0014] With reference to Fig.1, in the body-fat 
measuring apparatus equipped with a body-height 
measuring device as one embodiment according to the 
present invention, a platform 2 of a body-weight meas- 
uring device 1 is used as a footstool of a body-height 
measuring device 4 to which a columnar support 9 is fix- 
edly attached at one of its edge side, lin-vivo impedance 
measuring foot electrodes 3 with which the bottom of 
examinee's foot is contacted when the examinee 
mounts on there, an input device 1 1 setting up a power 
source, an information entry of personal data, and an 
information entry of electrode(s) to be used, and a dis- 
play device 12 indicating measured or computed 
result(s) are provided on the surface area of the plat- 
form. 

[0015] When a determination of the setting up is 
appointed after the information entry, such as personal 
data and electrode(s) to be used, with the input device 
have been completed, the body-weight measuring 
device is reset to a zero load condition for standby. 
[0016] A body-height measuring device cursor 5 
that slides along the columnar support 9 in upward and 
downward direction includes a pair of arms 6 disposed 
at both of right side and left side respectively, each of 
the arms having a grip portion at its front edge. Each of 
the right and left arms is made in the telescopic con- 
struction that can be expanded and contracted corre- 
sponding to the length of an examinee's arm when the 
examinee grasps the grip portion, and the telescopic 
front edge portion is swingably connected to a rear edge 
of the cursor through a swingable connection portion 
13, the telescopic front edge portion being normally 
used in a specific predetermined position and also 
being used in flip-up motion when a examinee mounts 
on the platform. 

[0017] An attachment member 7 connects each 



upper portion of the arms. A body-height measuring ter- 
minal 8 to contact with the top of examinee's head is dis- 
posed substantially in the middle of the attachment 
member. Hand electrodes 10 for measuring in-viva 
impedance are disposed at the grip portion of each of 
right and left arms. 

[0018] The relationship among the level of the 
body-height measuring terminal 8, the level of a meas- 
uring sensor (not shown) where the cursor 5 contacts 
with the columnar support 9 and the level of hand elec- 
trodes 10 for measuring in-viva impedance is constantly 
kept in a specific relationship. The specific relationship 
is set up so as to make the angle between torso region 
and arm region of an examinee approximately right 
angle when the body-height measuring terminal is con- 
tacted with the top of examinee's head and the exami- 
nee grasps the hand electrodes, that is, the hand 
electrodes 10 for measuring in-vivo impedance is set up 
approximately at the height of the examinee's shoulder. 
[0019] An operation process of the body-fat meas- 
uring apparatus equipped with a body-height measuring 
device is described as follows. An examinee enters 
information of physical features, such as age, sex, and 
electrode(s) to be used into the input device11, and 
then appoints a determination of the setting up by 
pressing the input device 1 1 again to make the appara- 
tus a standby condition after the information entry. 
[0020] In a automatic body-height measuring 
device, when the examinee mounts on the right and left 
foot electrodes 3,3 on the upper surface of the footstool 
with his/her bare feet with positioning the columnar sup- 
port 9 of the body-height measuring device at the rear of 
his/her back, the cursor 5 located at upper portion of the 
columnar support is automatically started to be 
descended, and the cursor is continued to be descend 
until the body-height measuring terminal 8 will be con- 
tacted with the top of the examinee's head. When the 
terminal is contacted with the top of his/her head, a sen- 
sor (not shown) disposed in the terminal detects that 
the. terminal is contacted with the top of his/her head so 
that the decent of the cursor may be stopped and also 
the in-vivo impedance measuring hand electrodes 
10.10 may be stopped at the height of his/her shoulder, 
and at this moment the preparation for body-height and 
body-weight measurement is completed. 
[0021] Since the angle between arm region and 
torso region of the examinee becomes approximately 
right angle when the examinee grasps the in-vivo 
impedance measuring electrodes disposed in front of 
the examinee's shoulder with both hands, his/her in-vivo 
impedance is measured when the electrodes are prop- 
erly grasped. 

[0022] The examinee's body-height, body-weight, 
and in-vivo impedance are sequentially measured, and 
these measured values and pre-entered information 
such as sex and age are then applied to an arithmetic 
expression to compute fat quantity, etc., The measured 
results and the computed result(s) are then sequentially 
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indicated on the display device 12. When every meas- 
ured value and computed result(s) have been finished 
to indicate, a signaling device (shown in Fig. 2) then 
informs the completion of the measurement and compu- 
tation, at this moment the process is completed. 
[0023] The measurement of body-height is started 
just after the body-height measuring terminal is con- 
tacted with the top of the examinee's head even if the 
examinee does not grasp the hand electrodes, and also 
the measurement of body-weight is started when the 
examinee stops his/her motion on the platform and the 
apparatus then determines that the body-weight meas- 
urement can be performed without trouble even if the 
examinee does not grasp the hand electrodes. 
[0024] In a manual type body-height measuring 
device, when a examinee who mounts on the platform 
pulls down the hand electrodes of the cursor located 
upper position of the columnar support, the sensor in 
the terminal detects that the top of the examinee's head 
contacts with the terminal to inform the contact with a 
signal unit such as buzzer sound. When the examinee 
stops to pull down the hand electrodes responsive to 
the signal, the measurement of body-height, body- 
weight, and in-vivo impedance is started. 
[0025] A processor (cf. control, computation and 
memory device shown in Fig.2) performs an operation 
by use of the arithmetic expression and the information 
such as examinee's physical data and electrode(s) to be 
used which was entered from the input device, the 
body-weight data that was measured by the body- 
weight measuring device, the body-height data that was 
measured by the body-height measuring device, and 
the in-viva impedance data that was measured by the 
in-viva impedance measuring device, and then indi- 
cates the measured body-height, the measured body- 
weight, the computed body-fat quantity, etc. by the dis- 
play device 12. 

[0026] With reference to Fig.2, the switching cir- 
cuitry of the electrode(s) to be used for measurement of 
the in-viva impedance measuring device is described. 
[0027] According to Fig. 2, the reference numerals 
101, 201,102, and 202 indicate the hand electrodes 10 
that may be contacted with examinee's palms when 
he/her grasps them by both hands in Fig. 1 , and the ref- 
erence numerals 103,203,104, and 204 indicate the foot 
electrodes that may be contacted with bottom of exami- 
nee's foot when he/she mounts on the platform in Fig. 1 . 
[0028] The reference numerals 101, 102, 103, and 
104 indicate electrodes for applying high frequency 
electric current, and the reference numerals 201, 202, 
203, and 204 indicate electrodes for measuring poten- 
tial difference. 

[0029] A switching device (a) and a switching 
device (b) switch the high frequency current applying 
electrodes to a high frequency electric current source 
associated with an output current detecting unit in order 
to select a current path, and a switching device (c) and 
a switching device (d) switch the potential difference 



measuring electrodes to a potential difference detecting 
device associated with an A/D converting device in 
order to select potential difference measuring areas. 
[0030] When the high frequency current applying 

5 electrodes 101 and 102, and the potential difference 
measuring electrodes 201 and 202 are respectively 
selected, the impedance of the examinee's upper body 
is measured. When the high frequency current applying 
electrodes 103 and 104, and the potential difference 

w measuring electrodes 203 and 204 are respectively 
selected, the impedance of the examinee's lower body 
is measured. The fat quantity is presumed on the basis 
of each of the measured in-vivo impedance values. 
[0031] In such apparatus according to the present 

15 invention that includes hand electrodes being respec- 
tively contacted with both of the examinee's palms and 
foot electrodes being respectively contacted with both of 
bottoms of the examinee's feet so as to enable respec- 
tively to collect accurate in-vivo impedance values, the 

20 in-vivo impedance of the examinee's left foot is meas- 
ured when the high frequency current applying elec- 
trodes 103 and 104, and the potential difference 
measuring electrodes 201 and 203 are respectively 
selected, and the in-vivo impedance of the examinee's 

25 right foot is also measured when the high frequency cur- 
rent applying electrodes as same as the above, and the 
potential difference measuring electrodes 201 and 204 
are respectively selected. Thus, the difference between 
the muscle quantities of the examinee's right and left 

30 feet can be learnt by means of switching the potential 
difference measuring electrodes with using the same 
current path so that the degree of progress of the reha- 
bilitation on bone fracture may be checked. 
[0032] Additionally, the in-vivo impedance of the 

35 examinee's torso is measured when the high frequency 
current applying electrodes 101 and 103, and the poten- 
tial difference measuring electrodes 202 and 204 are 
respectively selected so that the amount of fat in 
abdominal region as being a very important factor for 

40 health management can be accurately measured. 

Effect Qf the Invention 

[0033] When the body-height measuring terminal is 
45 contacted with the top of examinee's head and the prep- 
aration for the body-height measurement is completed, 
the angle between torso region and arm region of an 
examinee becomes approximately right angle when the 
examinee grasps the in-vivo impedance measuring 
so electrodes by his/her both hands and also each meas- 
urement can be performed with the same angle so that 
accurate and stable measured value can be obtained at 
all times. 

[0034] Furthermore, since the foot electrodes and 
55 hand electrodes can be selectively switched to perform 
accurate measurement for different body regions, fat 
quantity of each body region can be measured effi- 
ciently and accurately. 
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[0035] Additionally, since the hand electrodes are 
disposed at the existing cursor of the body-height meas- 
uring device, any additional securing device for the 
hand electrodes is unnecessary. 

Claims 



(B) hand electrodes integrated with said cursor, 

(C) foot electrodes integrated with said foot- 
stool, and 

(D) a control device for computing in-vivo 
impedance with said hand electrodes and said 
foot electrodes. 



A body-fat measuring apparatus for measuring in- 6. 
vivo impedance and computing body-fat quantity 
comprising: 10 

a body-height measuring device including 

(1) a footstool on which a examinee 
mounts, is 

(2) a measuring terminal to contact with 7. 
the top of examinee's head, and 

(3) a cursor movable in upward and down- 
ward direction with holding said measuring 
terminal, 20 

8. 

and in-vivo impedance measuring electrodes 
integrated with said cursor, whereby iv-vivo 
impedance is measured when the examinee 
grasps said electrode by hand. 25 



A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 5, 
wherein said in-vivo impedance measuring elec- 
trodes are located at a height approximately corre- 
sponding to the examinee's shoulder as said 
measuring terminal of said body-height measuring 
device contacts with the top of examinee's head. 

A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 5, 
wherein said in-vivo impedance measuring elec- 
trodes is swingable to said cursor. 

A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 5, 
wherein said footstool of said body-height measur- 
ing device is a platform of a body-weight measuring 
device. 



2. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 1 , 
wherein said in-vivo impedance measuring elec- 
trodes are located at a height approximately corre- 
sponding to the examinee's shoulder as said 
measuring terminal of said body-height measuring 
device contacts with the top of examinee's head. 

3. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 1 , 
wherein said in-vivo impedance measuring elec- 
trodes are swingable to said cursor. 

4. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 1 , 
wherein said footstool of said body-height measur- 
ing device is a platform of a body-weight measuring 
device. 

5. A body-fat measuring apparatus for measuring in- 
vivo impedance and computing body-fat quantity 
comprising: 

(A) a body-height measuring device including 

(1) a footstool on which a examinee 
mounts, 

(2) a measuring terminal to contact with 
the top of examinee's head, and 

(3) a cursor movable in upward and down- 
ward direction with holding said measuring 
terminal, 



9. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 5, 
wherein said control device includes a switching 
means for switching the connection of said hand 
electrode and said foot electrode. 

10. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 1 
or claim 2, said in-vivo impedance measuring hand 
electrodes integrated with said cursor of said body- 
height measuring device comprise two sets of elec- 
trodes to contact with each of palms of right and left 
hand of the examinee respectively. 

11. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 1 
or claim 5, wherein said in-vivo impedance measur- 
ing electrode integrated with said cursor comprise a 
pair of electrodes consisting of a high frequency 
current applying electrode and a potential differ- 
ence measuring electrode. 

12. A body-fat measuring apparatus equipped with a 
body-height measuring device according to claim 5, 
wherein foot electrodes integrated with said foot- 
stool of said body-height measuring device com- 
prise two sets of foot electrodes to contact with 
each of bottoms of right and left feet respectively. 

13. A body-fat measuring apparatus equipped with a 
body-height, measuring device according to claim 
5, wherein foot electrodes integrated with said foot- 
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stool of said body-height measuring device com- 
prise a pair of electrodes consisting of a high 
frequency current impressing electrode and a 
potential difference measuring electrode. 

5 

14. A body-fat measuring apparatus for measuring in- 
vivo impedance and computing body-fat quantity 
comprising: 

(A) a body-height measuring device including to 

(1) a footstool on which a examinee 
mounts, 

(2) a measuring terminal contacted with 
the top of examinee's head, and is 

(3) a cursor 

(a) movable in upward and downward 
direction with holding said measuring 
terminal, and 20 

(b) located at a height approximately 
corresponding to the examinee's 
shoulder as said measuring terminal 
of said body-height measuring device 
contacts with the top of examinee's 25 
head. 

(B) hand electrodes integrated with said cursor, 

(C) foot electrodes integrated with said foot- 
stool, and 30 

(D) a control device 

(a) for switching and connecting electrodes 
applied to said hand electrodes and said 
foot electrodes, and 35 

(b) fbr computing in-vivo impedance. 

15. A body-fat measuring apparatus for measuring in- 
vivo impedance and computing body-fat quantity 
comprising: 40 

(A) a body-height measuring device including 



10 

(B) hand electrodes 

(1) including a pair of electrodes consisting 
of a high frequency current applying elec- 
trode and a potential difference measuring 
electrode integrated with said cursor, and 

(2) having two sets of said pair of elec- 
trodes to independently contact with each 
of palms of both hands. 

(C) foot electrodes 

(1) including a pair of electrodes consisting 
of a high frequency current applying elec- 
trode and a potential difference measuring 
electrode integrated with said footstool, 
and 

(2) having two sets of said pair of elec- 
trodes to independently contact with each 
of bottoms of both feet, and 

(D) a control device for controlling switching of 
said hand electrodes and said foot electrodes, 
and computing in-vivo impedance. 

16. A body-fat measuring apparatus for measuring in- 
vivo impedance and computing body-fat quantity 
comprising: 

(A) a body-height measuring device including 

(1) a footstool on which a examinee 
mounts 

(a) being a platform of a body-weight 
measuring device, 

(2) a measuring terminal to contact with 
the top of examinee's head, and 

(3) a cursor 

(a) movable in upward and downward 
direction with holding said measuring 
terminal, and 

(b) located at a height approximately 
corresponding to the examinee's 
shoulder as said measuring terminal 
of said body-height measuring device 
contacts with the top of examinee's 
head. 

(B) hand electrodes 

(1) including a pair of electrodes consisting 
of a high frequency current applying elec- 
trode and a potential difference measuring 
electrode integrated with said cursor, and 

(2) having two sets of said pair of elec- 



(1) a footstool on which a examinee 
mounts, 45 

(2) a measuring terminal to contact with 
the top of examinee's head, and 

(3) a cursor 

(a) movable in upward and downward so 
direction with holding said measuring 
terminal, and 

(b) located at a height approximately 
corresponding to the examinee's 
shoulder as said measuring terminal ss 
of said body-height measuring device 

is contact with the top of examinee's 
head. 
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trodes to independently contact with each 
of palms of both hands. 

(C) foot electrodes 

5 

(1) including a pair of electrodes consisting 
of a high frequency current applying elec- 
trode and a potential difference measuring 
electrode integrated with said footstool, 
and w 

(2) having two sets of said pair of elec- 
trodes to independently contact with each 
of bottoms of both feet, and 

(D) a control device for controlling switching of 15 
to said hand electrodes and said foot elec- 
trodes, and computing in-vivo impedance. 
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FIG. 2 
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